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Steering adjuster, especially for steer-by-wire use in cars has electronic 
control system with gearbox and motor subdivided Into two functionally 
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Abstract 



A steering adjuster, especially for steer-by-wire use in cars, has an electronic control systenn which generates 
steering signals for an electric adjusting motor (51.52) that acts upon the steering arm of a linked axle via a step- 
down gearbox (41 .42). The control system has a process computer (81 ,82) passing adjusting signals to the motor 
via a current controller (71 .72) and a power end stage (61 ,62). The electronic control system with the gearbox and 
the motor is subdivided into two functionally similar subsystems for the generation of an adjusting signal for the 
pertinent motor. The two steering angles adjusted via the respective gearbox of each adjusting motor are 
superimposed by a common superposition gearbox (3) connected to the output sides of the step-down gearboxes. 
The resulting steering angle is passed to the steering arm. The two subsystems are arranged and connected 
together functionally so that they form an error-tolerant steering adjuster. 
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IKIH-'Stt^^-rJ' (51, 5 2 ) t , Me«^*-:f 

(5 1, 52) ^^(^ffE^xruy^'n^i^T-feyyj 

1 , 4 2 ) t , miVM't-i^ (51, 52) izn^m 

rn^dl, 7 2) i:ai:^3S^S ( 6 l , 62) 2::fM. 
•C^fl6^i#S:«*&-ra$iJ«SSC^ ( S l . S 2 ) t Sr* 

a±<^^y>-x^M. (I . II) iz^m^ti mu^^ 

y-y^r-M. ( I , II) comi^hyy^S. '/iy3> 

(4 1. 42) tma^'rruy^'n^Ar-feyyui: 

5 -y 3 y ( 4 1 . 4 2) 3&><i>ai^J$iXit««fl6^®t- 

[til*«2] i5rfB#^f7>;?.7^A ( 1 , 1 1 ) tfrie 

Mgh9>'X5"/v-3>' (3) tcoratcJi. mSi-tyi^ 
xf-A ( I . I I ) 0PSSii/c»fl6:ftJS5r^ai-t 
(31. 32) **^-ix-fitES?*t : 

ma^mmn^-^y^ (31. 32) T^ai§^i.?t=&^ 

mM^(8 1. 8 2) t::flt*&$ns^i:S:#afc-r-S>. 
[i»*«3] ItfiaSMh^yj^S-yi/gy (3) c^fi! 

( 3 0 ) tm^i^ti ; Bufaasa»£^lS^:v-9- ( 3 

0) Tm?n;t^^!±jftS»fl6««fca-:J<S:^»fl6:^ 
Sffi-^fi:. Blrie#fflffl?^»SI (81. 82) t;tti!&$ix 

[mmm4 ] mm^mn^-^y^ 01. 32) t 
^ti:mit-t^. wsm3i,z9m<^mmmmm, 

lil}«3B5] |irlB«-b7>'XS>yx3:^ (4 1 . 4 

2) a. -t/i^y a •y:^m<7)i-^yxi-yi^ 3 yt'i^m^ 

^tih z b^mm t-t ^. m^mi. 2. 3i/c{±4(7) 

\,^-mtHzim<r>m9m\9mmi. 

m^me ] frie^s-s^^-:?' (51, 5 2 ) ji, ^ 

simizmm^ti^^ibimwLb'rh. m^i. 2, 

[ii*fl7 ] mrfe#ai:?3»if^s ( 6 1 , 6 2 ) 1? 
t^mmm.^ ( s 1 , 8 2) (^-?-ii^n*>^>#'f 

7';Wi^(ENi. EN2) «rti^><il.<J;3tcm$ 



n ; fnE=g-ai:^S*IS (61. 62) fftB#ai:>3 
Si^S (61. 62) *iM$'5rv«B#-^yi^x-rA 

(I . II) cnmssmmmn^ ( 8 1 , 82) *>^>#^> 

ixhWi^ ^-7';Wt-^ ( E N 1 , E N 2 ) *«ffi5feWfc: 

m^^K^zb^mmt-rh. mikm. 2. 3, a, 
5 ^fzi,i^<^\^-fixtHzimcr>mmmmm.. 

[ff^JaS ] (51, 52) ^W<Jx 

SSimSESfiStl. 1rnB=S-^*-:J' (51. 5 2 ) C*t 

mth^mM^ y^ (.33. 3 4 ) J: ^mm^mx'h 
0 ; mm^mm^y-T (33, 3 4 ) ti, mm^mm^ 

(71, 72) t:«*&L ; MfB#«SiEMffll§l (71,7 
2 ) ti, -?-ii'fixsWB#««gEK?m#*>^>f#^>ii;^cmr 

eiim»iE3s$ bmsSM^mn ( 7 1 . 72) 

iB=&tiJ^Jft*^S (61. 62) tcttJ&^ix^ .1 b imi 
b-Th. if^^l, 2. 3. 4. 5. 6^/t«7<5DV^-r 
tL*H:fBifecoaffg«iJ»SI*. 

mims ] itriE#«ffi-b>'-i?- (33, 3 4 ) (i. ^ 
ti^'ixm^j:h^mm&^MMi,zm-j\^xmKin\^'^m 

\,zm^^tihZbi:nWib-th, 11*318 l=iEttco«^ 
B#tZ{iB?IB#«8IS'JWS (71. 72) t^m-f^mti.^ 

^■7i^:K^h. ( I . II) (m^mmmm ( s 1 . 8 

2 ) *^^>, ^^®lt»B${:{iB?IB#«a5MWIs (71.7 

2 ) ^-'jRS^Srv^ffiOiaiB*-^-^^.^^^^ ( I , I I ) c?) 
Wmm^ (81. 8 2 ) -eix-e^tSiRWtMIB 
=&«erLSi|ffllS (71, 72) (cfitj^^ilS i Sr^t 

•r i) , 8 s /cJi 9 <r>\ytitmz%m<nmiMm: 

So 

[»*JB 1 1 ] mLmmms.^ ( s 1 , a 2 ) ti, 

eytL:s>i:oizm&^titzb^mmb-t^. i**3li, 
2, 3, 4, 5, 6, 7, 8. 9 Sit<il 0«V^-r*l*» 

izimcmmi^w. 

im^m 1 2 1 mi^mminm ( s i . s 2 ) «. 

( 3 5 ) (ci lo^mzMiS'^mizmm^tih 
zb^:nmb-r&, w*j»i. 2, 3. 4. 5. 6. 
7. 8. 9. iotfziiii<^^^-mMz^m<mm\ 

[ii*]H13 3 MIB=&SfJ»«ES ( 8 1 . 82) ti. 

^ti^tmm^mismn^ ( 8 1 . 82) 
mmmb , -fecTDitrfa^^ijtJP^Rir^ ( s 1 . 82) comf!^ 
mmwMb t:-mi,zmM.'^mizmm^iih z b srmt 
•th. rn^mi 1 i/cjsi 2w^-rtL*Hciattotg)j^j 
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[tmm 1 4 ] miz^mmmn^ ( s i . s 2 ) (4. 
mi^p\mmM.^ ( s 1 , 8 2) izim^ixtzmm^m 

mm^tLhzb^msib-r^. tn^^i . 2. 3. 4. 

5, 6. 7. 8. 9, 10, 11. I2tfziil3(r>\,^ 

im-^mi 5 ] mi^^y^^f-j^^ ( 1 , 1 1 ) <4, 

-?-fi^'fi«ofi«*&i--y h ( 9 1 . 9 2) i^thZt 

^nmt-th. mmni. 2, 3. 4, 5. e. 7, 

8, 9. 10. 11, 12, 1 3^3tm 4c7)Vit=iX*> 

[if«:« 1 6 ] mfS^ h 5 v;^. 5 •■/ 3 y ( 4 1 . 4 
2 ) J4 , ^i^^tfcii^id-mzm^ hyyxi-yiy-ay 
(3) fc-ftc-ffc§nsci:$:#mi:t- , 
2.3.4.5.6,7,8,9,10,11.12. 
13. 1 4 ^ 7t:{4 1 5 cov ^-rii*Hci5tiicO»flSifJiWS 

Cf«*3ii7] mm^mi. 2. 3, 4. 5, e. 

7. 8. 9. 10. 11. 12. 13. 14, 15*^^ 

{4 1 6co\^-ftii)HZMmcr>mfii^mmmimifc:f.7-r 
jKfi, XT-TV yi/i$' n y vm-LxmsMmizism 
[«*3Si8] tfnea««i. 2. 3. 4. 5. e. 

7.8, 9, 10. 11. 12. 13. 14. 15tt: 

i, ±i 6co^^-mi}Hzim<7)mfi&mmmm.t:mx.fz:^y'T 

ii. m-^. w-m&innm (mtbf) tcrau. mti^m 
•Ti. . nim. 1 7 ^/c«4 1 8ov^-rtx.*Hcie«<osit£g 

[00 0 1] 

^m.i5Xifimmm.<.zfML. mzm.%mj:-^-^^=^—^ 

r T y y-fayJ^T-^ yy' 'J tcJ^j^ hyyx^viyay 
otLxi^mL. ^<7i^^^,z^)v-r/Wi)\^-rumm 

COO 0 2] 

muM -yjS^^^^nn^ra'&^gD E19540956 



mm^m.i^^mtfzi^'kx'h . imm^imx-^ s j: 0 
x'$>hmmtimmmw^r.iitsm^^m^ms:(^mmti^ 

[0003] 

^(Tmmmmmx'ii. ustmmmm.<7)tmmiz. 3« 

[ 0 0 0 4 ] ^ . »»6*JfflISS*^'ftKi--S t , 

■t4*^'i=t<^-fb-r'i>. zcr>fctif>. mm<o^rf4>i,zm^m 

[0005] *^HH{4. t¥5fe<7)g»*^'*-r-i.±iE^II^5 

Ltim^x-hi^mmmm^^^i^zmm^m 
X'h^mi-fh. mzx'rT -ju ■ v^^^^si^mz 

mi:mm-t?>ztx'hi>. 

[0006] 

tc, *%B3<7)^i<^m*icJ:^i<i'. If *^ 1 (-iemc7)% 

HB<?Dj;otc. mMcoxr-TVy-?''^y^T-t.yyv^m 

mthm^'t-^ (51. 5 2 ) h . m^^:-^' ( 5 

1. 52 ) A^^XxTUV'^^^^Ar-feyT'ytCfmti- 
SlHUK^SrWS-f 5h7>'^5-yi/H^ (4 1 , 42) 

b . i:^*-^ (51, 52) i.zmm.mm^ (71.7 

2 ) btii:hAI^& (61, 62) S::frUrS96ffi-f-S:tt 

i^-ri.$ii»i^§s (81. 82) t ^^-rhm)v-y/ 
^li'-rmm^m.^mx.tz^mmmmzii^^x . wnv 
-y/mii'-rummmt. m'^mzn-^m^^tt. 

mmzm'omi.-^^f.zw^^ivrz 2a±co-^y'i^xT'^ 

( I . II) C^Sil$ix. ^■^ryyXr-M. ( I . II) 
cr>^hyyxz -yi^ay (4 1. 42) bxr-T'jyi^ 
■ayM.T-^yyV b^omiiZlsi. m&hyyxi-yiyay 

(3) A^^^^il. MMLhyyxi-yiyay (3) it. 
^hyyx^ yi^ay {4 1 . 4 2) *-^>ai:>7$ti.7^>:«- 

l00 07]^WMiiZXixi£. hyyxi-yi^sy (n 
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tir^^h. ^i^l,Z. ^■m%'i-9l,zX'iX^fl^-tl(7)h 

^^■^•thxo <.zm^^ti. i)-^'o:s\^\.zmmmzim 
^tix\<^h:iti<zi.r) , z. cn^mvf^co^mnmmm. 

mm.P^cr,xy-T ■ ■ '7^^mm<r)i-zibt,z^m-th^ 

bt^X'^h. :if^mzm'^<^mmmm.(r> 

\f=.:^y{i, mi.\im^(r>nyV'a-iV^'v^mi(r>i^ 
^\,zi,t. :^7'TV yi^'}-^-y'<r,}z--:^yt)<f^m-th^ 

cr,imi,zf^m^^h^ti^x'^h, tfz. ^m^^Mii. 
mtimm^tihmMti^mLm^^tix\^^m^iz&.m 

c 0 0 0 8 ] *-A>-i>«figccj:rT.{i', mi—^/miv-r 

[ 0 0 0 9 ] , mnm^m2izim(7)^Ba(^x o 

iz. ( I , II) tm^Lh^yxi -viy 

By (3) tcnmiiz. ( I . I I) i 0 

ws$^T.:t»96A«s-*^ai-r-i.»96ft«-fe>-^ (3 1. 

3 2 ) ^-C-ixmiESL. ^m^A^-^y^ (31,3 

jKfi-^^ . ^mmmn.^ ( s 1 . s 2 > icet^-r^ci; 

V^T , ^^y>^X'rJ^<7)tmmi^?: 7-1- hVN'-y :7$ijep 
-ri>C:i:*^'-C'#l>, Zcofzib. ^■^y^i^x'rM.iz^m^j: 

[0 0 10] tfc. mtmmm3iztm<^%mcoj:o 
i<z. m^hyyx s.-yi^ 3 y (3) (D^nmiz. mm» 
jftftj^f-^iai-rsassfle^jS-tyi^ (30) srisft. 
m^m^n^^y-^ 00) xmm^tLtzmthm&im 
Amzm':^<msimnm'^^ . mmm»^ (s 
1,82) izm^-r^zt^mi *>d>«.is«(cj; 



J: 0^m}i^ini:>itX , ^aifiSj*fl6:ftJStcSo%^ 
xmS:mfSiM&?:PJi&nmi'Z^':>Zbt<X'^i>coX'. » 

[ 0 0 1 n mmimmm.(r>^m^¥fmx^ hm 

H5r i O/Stf S;t*^{c«. ^Ji.{^»S:«4tcKK£7)%BJ 

<r>x 0 iz, ^^mim.^y^ (31. 32) tm^mic 

nm-ty-^ (30) Sr, -eix-efi^^-s^ifs^j^a^ 

C 0 0 1 2 ] ^Tt:. S&®^ffi<7)t?-yi--!/ h*-^>£Oh;u 

i>zii^<r>^B^<7)X diz. # h 7 i^x 5 •■/ 3 > ( 4 1 . 
42)$-, -fe;U7O'y^Sc0h5>'X5 'yvgy^^^bflt 

[0013] ^fc. ^mmt,zi,m^commmi^?:m^-t 
?>fz>^ui. mtim^eiztim<^^m<r)Xoiz. # 
VM=t-f (51. 52)^. ^ix^'iimAx-m^com 

[ 0 0 1 4 ] t^v!, fi?!;i{fif^7 K:fej«<^l|HJOJ; d 
tc. (61, 62)^, ( 8 

1.82) tfo-efi.m^^^.^'f 7";Mt-^ ( E N 1 . 
EN2) $r#<?,fT.Si3lcfll^L. #ai:>3ig*|g ( 6 

1 . 6 2 ) (c. ^tatimm^ ( 6 i . 6 2) a^m^^v^ 
^i^xT^A (I . II) (Dmmmn^ ( s i . s 

2 ) i}^t,^(itlh^ ^—y/\4E^ ( E N 1 , EN 2 ) 
RELT^ciS-^T'i,. flilc75$iJffll«»SicJ: 0±ie-cO-9-7'i^ 

[0015] tfz. mtim^maiztmco^BMcoj: o 
iz. (51, 52) ^mum^msfi^ 

«i, (51. 52) i,znm-t^^m^i-i^y 

-<f ( 3 3 , 3 4 ) J: »9^m^|gT'l5 0 . ^^gS-b^-lf 

(33. 3 4 ) *-^>. ^m.m^^^i>zm^M-rh^mm&i 

3$$fl-^Sr . #llg£$iJffllS (71. 72) (cfitJ&L. «• 

masfjtJPH (71. 72) izxD. ^tL^'ti=&mm.m.^ 
§^t-§•A>^>^#^>i^7tll«Bg3s$ tmflgfijffliti (71,7 

£Eft-t&, (61. 62) izm^^-thzt 

5:i«n±$-ti-^ ztt^X'^ . ^m^^i.zmtx^ms^'t- 

( 0 0 1 6 ] ^/c. &REWSSH?-<fc OiEff -S^ci^ic 

ti. mtmmm9i.zum^mc^ji'ii>z, ^mm-<^y 

-^(33. 3 4 ) Sr . -etim»^:i.ftHiWS!lSMa(c 
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[0 0 17] tf^, mtmmm i o i,ztm<7)^°n<7)X 

«?f§ { 7 1 . 7 2) *<JS-tl,#-<fy^-XT-A (I.I 
I ) cr,m-m»^ (81. 8 2 ) *^A>, ^^SIgt!jB$C{i 

(71, 72) f}m^^^^^mco^v-yi^x 

r A ( I . II) <0$iJ»«SS (81. 8 2 ) *-^> , -e- 

ii-f^iSif^Wtc^ms^fiJffli^l (71. 72) (cttl^-r-g. 

c 0 0 1 8 ] iTt: . mtmrnm 1 1 i>zimcr>w^n<r>x 
0 tc. ^mmmn^ ( s i . s 2 ) s: , -?-ix-e^i.«-«ifcB 

nt.L\,\ t^ij^^mmz^ixii. ^mt^m.M^(r>^ti^ 

m^^^z&^m^mM.^nhiti> ^ t # ■& , $ ic. 
©jfflivii^iicT)!' tr^m-^Th , immmm 

n^^mm(>zmi¥^^izbi<x'^^. z<otzisf>. tm 
mcommim^mmiz'ffiy-^i: ^zt t^x- % h . 

[0 0 19] ^^a, #SfJfflljllflLfffSrfflS(cffl^$-fr, $ 

<.z^mmmn^<rim^^nmzum^'±i>tz)^^zii . 

(81. 82)^. x-^^'N'^ ( 3 5 ) tcj: OfflSicM 

c 0 0 2 0 ] . ^mmmn^(^^Kumi:mmiz'ir 

h-ttfzMzli . mtim^m 1 3 (cEtgiO^a^i?) i 3 

i,z. ^mmmM^ ( s 1 . 8 2)2:. 
»s ( 8 1 . 8 2) ^f¥<^mmmmmb. fucri^mm 
(81. 82) cnmmimiimt ^~mizm%'^ 

[ 0 0 2 1. ] t >t . «lflg$ijffli€r i OiEiitcffi^-^^^rt 

•<i?s:fff (81, 82)^. ^pmmn^ ( s 1 . 82) 

[0022] iti. ■^mmt,z^^y>'X7-j^?:mmiiiL 
izmm^it, ncmwrnmrn^^i^izjAifiytzMzit. m 

x.im^i5i,zimer>^m<r>ioi,z. ^-^yi^XT-M, 

( I . II) iz. ^ti^'ixm^Lm^k:oL-^y h (9 1. 9 

2) i:mx.hZb-f)m^L\\ 

[00 23] tTt. ^^yi^X'rM.iym^tiS^V^mM. 

^t-ri.fzMzi±. mum^-mi ei,zti^<7^^B^cr>x5 

IZ, #h7VX5 •y>'3>(41, 42)$-. :^#:6<J^ 

[0024] . :$:^m(0^2cr>mj^AZj:tH£. fi^ 
311 7tcfe«cC7)jS&H^<?)J:^(c. i»*:iSl. 2. 3. 4. 



5, 6, 7, 8. 9, 10. 11. 12, 13, 14. 

1 5^fci±i 6(r>\,^-rtimzsm<ommmmm.i:mt 

fzx=rr ■ vnM • •7^^rm<rMSfi^mzii^.\x, Ss* 
7t:it*«i~i 6cov^-m*Hci£$gcol%Hj{i. ^%mz 

[0025]$ h\iZ. sfs^B^colg 3^ffi,*tC iixjf, ii 

1 8 ^z%m.<r>wmi^ 0 . If 1 . 2 . 3 . 

4.5.6,7.8.9.10.11,12.13,1 
4 , 1 5 S />:fi 1 6 ^ov^-r^^*Hcfet2^o^ifit$fJ^^P^S$• 

^fihzb^mw.b-thmc^m.t^^mixh. im\^ 
fcm^x—i t<ri\-^'^mzizm^wimt, ^w^'^z 

[0026] t.tz, MYvVX^vly^V (3) 
M;c«$it*^l 9tc!SKc7)^Hjc7)j:^tc. 

wfaps (MTBF) {ciwL, mimmm.-kmx.x\^ts: 

[ 0 0 2 7 ] *l%BH«Ofl&<?)S^{cJ:*i{f . Slflg^ 

^^PSa^. CTi.{i'«mfi<J=5:-*f-'+:^-^' (51. 52) 

3>'(41. 42) S::fM^ri*«6$ix-|.Wttc7)XT-TU 

gH;i— r$fj«sa*<moii$ijfflis (71, 72) ^ai:bfi 

( 6 1 . 6 2) ^^\.X^-ifs^-9 (51.5 

2 ) f^m^m^^mk-thvxi^xwm\%m. ( s i , 

8 2 ) S:*-r-&. #CCilS^tCt>ft§;^T-T • >'N''f • V 
;?.S-y v-3 y (4 1 , 4 2) ii-tf-^fr^r-:? (51.5 

2 ) t SrW^^^i^w^K^i^-r/W/i—rsijp^a 

*^ ^t\.^iX\^W,(r)^-if-^-9 (51. 52) <7)/^c46 
«0filf^<l-f-Sr^S-fr«.fca6{c, flS«g6<Jt|iia<7)2oc7) 
^fl^x^l. ( I . II) tCrJi-SiJ^^irib-O . -e^t-ffL 
OMah^yxS-yj^a^- (41. 42) &^M^T=&-^ 
(51. 5 2 ) {CJ: 0 WSif$ix?t2o«^»J}6 
^|JK«\ WMVyyx^-viy3> (4 1. 4 2) cOtE!i!l 

( 3 ) Ci: -oTaSS^iT , tTt 'i>$fL^cMfi6:ftiK3£i<x 

yv-XxA ( I . I I ) Ji. -?-ix^>*^'m?F^coti^$iJ 

[0 0 28] STt:. ( I . II){i;. Hf 

yi^XxA ( I . II) tc:J;-oTPIi5$ix^'?-ix-?-'ixcO 
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1,42) bi^mcr>mshyy:^s."/i^3y (3) t(r> 

miz^S^tlfcn&-^y^ (31, 3 2 ) Sr* L, ^tl 

^'ticon^-ty-f (31, 32) ^^^^ti^tLmm^ti 
( I , II) cri^ru^xwrnrnm ( s i , s 

[0029] t.fz. i^c^nX-ty-V (30) MS h 
7>'XS-/i^3>- (3) c7)$EttlltclSft^>fxTfcO, 

*\ 2-ocr)yo-txmmWrmm ( S l . 8 2) 

[00 30] «-ft«-feV-<f (3 0. 31. 3 2) 

[003 1 ] ^^^C. 20<7)«3Sh7>-XS />-3>' (4 

1, 4 2)*>, ■fe;P7n-y:5'<?)h7y;^5 "/ v-HVfc L 
[00 3 2] ^/i. 2':>c01f--*:^:-^ ( 5 1 . 5 2) 
[00 33]^/::, ^i/XxA ( I . II) co#S 

io-9---t:^-:$' (51. 52) immi-htii:hmm^ 
(61. 6 2 ) ^ti^'ii-f ^^-rivm^ ( E N 1 . 

E N 2 ) S: 2'OCOTU-^xmmWtnm (81. 8 2 ) 

(I , II) ^ci^^^^,^7"^-fex$fJfflIit^:s ( 8 1 , a 

2) *<g5fe$fiSJ;3tli«LTtmv%. 
[0034] tTt , ^-^--tr*-:? (51, 5 2 ) 
ni.^fg«gS^$*i-?-il-?-'n#ScO«;Sg-b V-f (33, 
34) lcJ;oT^^ai^tgT'S)-5T. mWi'ty^l.imM-m 

ws^^i.zn'M-fhm-^'kmmmm^ (71, 7 2 ) ^gt 

*&L, -mmMm^ (71. 72) {iftftLTtH^mcTi^ 

-t^o^'-e-ft-eixcoaj^igi^s ( & 1 . 6 2) 'vftjt^fi^ 

[00 3 51 S?'^. 2o<?)mcil-fei^1f ( 3 3, 34) 
[0036] tfz. EWMmM^t^^mMMm^ ( 7 

1 . 7 2)^. mKmzB^n^zn^:Ky'i. ( i . i 
-e^imffei^-^-ri^xrA (II, I ) eor 

[ 0 0 3 7 ] Sn: . «-ro-b;:^aiJPfP»)^ ( 8 l . a 



2) *iA:'3gi:LT. ^^cr)^ri^xfJ^cn>-^y^i,z^ 

'r>x^^tih-t^x<r>'^y^m^-<7)mz. mco-^yi^ 

x^M,cr)-t^Xcr)-k y->rm^ t J: d lzm& LXi,^ 

[0038] ttz. 2'0c;)y'a■^zxmmnM.m (81, 
8 2 ) fe»itS<:r)T-:J'^<;^ (35) tCt-oTat-^ 

izmm^tixtio. i-^-^comminmz^mt^fci^ 

l,zm^l,zmiWthJ:o t,zm^LX 

[ 0 0 3 9 ] ^y\3-txmmti-n^ ( a i . 8 
2 ) a. SSrco^i^B(omzi&<7iyu-bx$msmm 

coimimmi>~miznn-t?> j: d (cfll«$^^Tv^T 

[0040] 2ocoro-(r;^$(Jffllff-»}i (8 1 , 

82) {±. ±mzmm.^tit:tmm^'Si!ii^m^tLx 
0 . ^<DMmmmmsi-hS9Mf{kmMizits^n,m 

^?:m&^ol,zm^LXi>m\ 
[0041 1 tfc. ^^yi^XT-M. (I . I I ) 
ffli7)^s![ttJ#:i3i.y h (91. 92) i:^-thi. 0 izm 
^LXi>^^\ 

[0042] ttz. nmh^yxi^yi^ay (41.4 
2)*^. ^:^I.Zhh^^liU^6^l,zmShyyx$.-yi^3 
y (3) mz-i^it^tx.x\>^hJioi,zm!&LXi>B:\.\ 

[0043] ttz. tmn&ims:hyyxS.-yiy3y 

iT'^zim.<r>^mm^m.-kmm'^(r>x^r ■ /m ■ v 

[0044] t.fz, t*«6ft«*^*Sh7>';^S-/>'3>- 
ii^hWh<n::iyVu-)V'yv:;iMc^itl.X%^'<^% 
WitJflB^l — 1 6c7)v^-rixAH= 

[0 04 5] ^7t. m.^Yyyx\-,]yBy ( 3 ) 
[0046 ] 

-mmi>z-o\.^x , mmizmm-t^. =5rfc, ^mmcomm 
(ommmmma . h a-/uy -y ^im^iff 

[ 0 0 4 7 ] 0 1 {i, :mm(r)mm^m'^< &M?:Vf^ 
•r^^tfj^-^m^j: iwc^Vfm) mmmmm i o o^o^ 
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[0048] imfnimmmm ( immmm ) loocoi^ 

[0049] *Sflt$lJfflI^lll 1 0 OJS. B&|SI-Cfi|^$ft 

-^'(Ml, M2) 51. 5 20tii*M{CS8S$fL/i^ 

)Ih7y;?.5-yi/3>-(UGl, UG2)41. 42$r 

-^mLX\-^h. ifc. #jgjIh7>-X5 '/v-gy (UG 
1. UG2)4 1, 4 2<^#aj:>3^« (mte^jS) {±, 

(UEG) 3l,Zi5\,^xm^^tll. m&hyyx^-yi^ 

(UEG) B^tsiftiaji, msm^nm^y^ 

^•viysy (UEG) Bl^ioTfi:^ (JDIC) $fL^B? 

co:g-Hf ri/XT-A I . I icnnmt. ^ixi'ti\,znmt 

^^m^n^-byv (ASl-^y-i-) 31 . 32lZj:r,X 
[00 5 0] Sgh^V;^? •yj^H>' (UEG) 3<50« 

T V y^^^^-( -j\^cr)mmzini-:hm^t fi^m-com^ii 
j:t/MTBF {w-m(.mjs\m) ^^T^zttmrnt^ 
-^x^^h. ifir>x . imn^-i^y^siizjiiom^ m 
tn) -^tthnmb, »fit^is-fe>'-t3 2{c<fcoa!i^ m 
tn) ^ti^nmt. mshyyxzy'^sy (ueg) 

3tci:oTftS^^iS. Zcom-^. imf^f^&-ty^3 1 
X-m^^ix^nmi. -y-^i^XxA r -t^Sri^^ 
J»fit:^jK-fc:>'t^3 1 , m^hyyxs. -vi^sy (UG 

1)41, -^-if^^—Sf (Ml) 51. ai:»]S*^S ( L 

El) 6 1. mm.mm^ ( s r d ? i . yu-^7.mm 

ff^ti (|IJ»1»S) ( EC U 1 ) 8 1 . «:SE«*&i^^ 

^■^y^3 2X'm'^^fi^nmi, ^y'iyx^M,i ico 
wm, ■r^h-htmn&^y'*r3 2. mmh7yy(.s.-y 

i^3y(UG2) 42. ■t-^'^-S' (M2) 52, ffi 
(LE2 ) 6 2. m^Mm^ ( SR2) 7 2, 

r n -fe y^mmnn.^ ( ^wsaii ) ( e c u 2 ) s 2 , 
Mmm^iyy.'rM.g 2i,zxK)mis.^ixi,n&x'hh . m 

S:hyyxS.yi^3y (UEG) 3*»<i t,7t'^$fL«)M 

(\i!,:hnm) a. ^mcnmM:tmnm-^y^ 

30l,Z^r,Xm^ i^tH) ^tlh. m&hyyxi yi^ 

ay (UEG) 3<o^mmiz^-thAm.xh?>. 



[005 1 ] mf^mmiMs 1 0 0 ■z:mm-h-^xcr,-^m 
^y-^. mz^^y~>xf-j^i . i nzim^tix^^^ 

^M^^JK-fey-tf 3 1 . 3 2(i, i^^-rA«ofeP?i^§M 

mizm-^\,^xm!&$tix^^t. 

[00 5 2]-f^i?*>, #-9-y>'Xf-^l, I Ui, ^ 
^t-f/tlcM^E-rS^ h7y:^S-yv-3>'(UGl, U 
G2) 4 1 , 4 2 5:(S;cTV^^, ^/t, ^Mi^h5>X 
5 -yi^ay (UGl . UG2) 4 1. 4 2{i. ^il^tl 
iZftm-th^fm^-t-^-'^—^ (Ml. M 2 ) 5 1. 

5 2X'^nmmm^m^^^h, ttc. ^jSjSn^ 

yy.i>yi^3y (UGl, UG2) 41, 42 {i. -t/P 
^O-y^^tfOh^VXS yi^aV, ^Ji.{f'7*-Ah7>' 

yi^a yfc LxmfS.^tiX\^h, flt^t J: 
•9 . S§M-^— c7)-9--;K^-:J' (Ml, M2) 51. 52 
i}^^<7:ihJU^'t)<. ftficO-if— (Ml. M2) 5 
1. 5 2l,ZRi^mLX . igflfiW-;^^-:? (Ml. M 
2)5 1. 5 2€:|5Ii&$-ti-|>Ci:«>-:2:V\ ^fe. MiSh 
7>'XS y>-a>' (UGl ) 4 lfej:l//i/c{5«j$h 
5>'^5-yi^3>(UG2) 4 2 S:«3Se<J^#gt J: 
•9, Sgb7>XS-/i^a>' (UEG) 3|*ItC— f^c-fk-T 

[00 53] (Ml, M2) 5 1. 5 2 

«. Wl'^'ffl!l*^(i>{i:. ^flh^^^-^^^^—S^ (Ml. M 

2)51. 5 2i3^±j&Lfzmfmm^mrc^±i.zmm 
x'^hi.oi.z'm\^ix.x^^^. ij^t^hm^^zx^, 7x 

[0054] ^v-Xt^A I , I I 

(Ml, M2) 51, 52 (i, ^tl^'tHznm-th^^ 
:^*#SS(LE1, LE2) 61, 6 2l=:J:-5TfgS&§ 
^1^. #ai:t]S*?g (LEI, LE2) 61, 62 gf* 
Ji, r/l^-f-EN 1 , EN2$:, 2ocora-fe 

^©IPft^a (ECUl, ECU2)81, 8 2*><?>f# 
■i>. -e^O^-^C y;Ml-§-EN 1 . EN2«, 

^ti^ix<r>^riyx^j^ I , I I 3— 

(fte) c7)rn-feX$iJfflIit^{S (ECUl, ECU2) 8 
1, 8 2*-(i>t#<i>ii4t(?)*<ffi5fe$ixS. 7Ei»36>sfl}^fc: 

J: 0 . ri^xT^A 1 , 1 1 ^mm-h^ru-^xm 

^tf ( E C U 1 , ECU2) 81, 8 2tfOC'>-rfl.*^ 
*JftraiL7t%^r-t , ■?-iim<^tti:^«*^S (LEI, 
LE2) 6 1. 6 2e<*c^|gi!)T'#.i,. tafoT, —UcD 
rn-trX$ijePim<S (ECUl) 8 1 S).g.V^{i:rn-feX 
©JPft-S^ (ECU) 82 *iScR LTtJ^^iC , ^tt^'tt 

fifc:^r^0To-fex$lJ^^pits:^ ( e c u i ) 8 1 $>5i,%«sr 

n-fe;^.$ijfflltt»{l (ECU) 82*^, (M 
1, M2) 5 1, 5 2<r)mWii'<io:Lti}^X'th. 

[0055] (LEI, LE2) 61. 6 

2«. '?-iX-E-'illC*tC--t-l.^flS$ii1iP^ ( S R 1 . SR 
2) 7 1. 7 2*><5. f^cOBSmSBS^i:!! (118^) 
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^ (SRI ) 7 i<Dfcisb<7)smmm.^^ii. =t-^mm. 
(nfz^<n%n^m. $ « , -r- ^ ( M 2 ) 5 2 {CIS 

[00 5 6] ±ie2-:)<73mgE-feV-9-33, 3 4{4, Wj: 

ib. 0 oco^mmmm am) 

izm± ^-thzt i^x'^ h . ±ai LfzmMMm^ ( s r 

1 ) 7 l<nfz>sb<7)BmW&^^li. StRWCro-t;^®] 
fPltffSKECU 1 ) 8 HcJ:oTetf (ji^|g»B#) 
iS^$ixS*\ 3!)^v^(4ro-t:X$iJffiIimig (ECU 

2) 8 2tcJ:-5-c/N';^>';^-rA3 5i£-^L-C (4mw^ 

mm.) m ms$fx^. ^^c. m&um^ (sr2) 

»M(ECU2) 8 2tcJ:o-Cii:« (ji^^»a#) fgg 

§ixl>*\ 3i■s.v^{4ro•^rx$lJ^^pf+»:^| (ecui ) 8 

tg) B#o^-^) iS^^ixS. =&7-D-fex$iJfflifH:il (E 
CUl. ECU2) 81. 8 2{4. ^tl^zn^-f:^ 
^--y-y^-XxA I . I U^«-r■l.r^•fe;^.$WH-»^i■t- 
^)•i.. tfZ. ^ro-feXSlJMmiKECU 1 . ECU 
2) 81. 8 21C{4. A:bSi:LT#«Jg-fe>~9-3 0, 
3 1, 3 2«j:l^^«S[-feyHf3 3. 3 4 A^i^^jil^ (-b 

[00 5 7] 20(7)7'D-lr;?.$Wti-»a (ECU 1 , E 
CU2) 8 1. 8 2 {4. P^{4U'SrV%*iiJj|^ff#^ttt 
*-ri.T-^>'<X3 5$rcri-LTffl5(Cjifit-S. =^1:. 

^ru-txmm¥cnm (ecu i , ecu2) 8 1 . 8 
2\i. ^ixuw<r>±^Lfz^^mm<m<.z, ^tt^ti^ 

(^•rn-tXVm%\mM (ECUl, ECU2) 81. 8 
2 co^^mi^-mziin-th CI t tcJ: 0 . -5-cO«ltg2: 

mLf.zwm-h. z<r>iio'.zLximbmm&.TXhi,z 

iO. ro-feX$ilPltff« ( ECU 1 , ECU2) 8 
1 . 8 2{4. ffiStc^I-rS C: t;:i^'T-# i., A^jSi: L 
■C2':>c07'n-tX$WltW<8 (ECU 1 , ECU 2) 8 

1 . 8 2\i. 5 (tiiffgiis) 

S::S-r o-b;^.$l]fflIt+»M (ECUl, ECU2) 81, 

S2cr>xmm^^ {i.mzwM) ^fitz^-m^^(r>Mm 

[00 58] ^1fyv-Xf-A I . I I ii. ^tl^'ff^m 
<r>WSLm^iy:^^J^9l , 9 2^^•Lt:v^^, ^7^, ^ 
il'?>#«SEtt*^>'X-f2»9 1 . 9 2{±. ^-ifyi^XT^A 

I.. 

[0059] t^-b^hmmzi: 0 . #rn-fe;!i$iJ1filH-S[«8 

(ECUl, ECU2) 81, 82, ^fl;S£S<j8Pfl ( S 
Rl. SR2)71, 72. ^ai^jftllS (LE 1 , L 



E 2 ) 6 1, 6 2, (Ml , M2 ) 5 

1, 52*/>:«4#j«3Ih7>-;^5 -xi^ai^ (UGl , U 

G2 ) 4 1 , 4 2<mmmm (ji^igi&^^c{4Ssci^coi^ 

«^?^««8SI) {cfiev\ -g-tTT-n-bxSiJPH-irfi (EC 

Ul, ECU2) 81. 8 2rtT'S*^'^>ilT*g^$fir 
\^^mm^ixh^wm^hz^\:.X, 2r)(n-^-ry:^7-2^ 
I. I I*«±a*U7t«f^S2:^^t=#3*T'. A-ogP^ 

[00 60] rn-lrX$iI{JPH-»:^ (ECUl ) 8 

1 timm. L tim-^izii . r^-txmmmm (ecu 

2)82 v-Xt^A 3 5 Sr:ft- LTmSSSiJffllS ( S R 

1) 7 1imML. ^cr,-{ ^—y)\^m^EN 2 IzX-yX 

9'}r')y/-th:LtifiX'th, zcotznb, ra-bx$ij 

ffllth^ ( E C U 2 ) 8 2(±. T-n-bxSilfflllfma ( E 

CUDS l*^feR5L/iJl-^{c. ^yi^x'rJ^ I 5r^^ 

mi-Th. tti. ^yi^xT-j^i icT^mssMPS (SR 

2) 72. ta-^jmMfS. (LE2) 62. I^-tJ^^:-^ 
(M2) 52. M^h7>'X=-yv'3>'(UG2) 42 

^/i{4f*fl6^lS-fe>'-^3 2*^'ja»L7t^. 7-o-feXfJ 
ffllfmS(ECU2) 8 2U, -rT'K:^BJL;tJ:3(c. 

[ 0 0 6 1 ] t Jt . ra-fe;^$ijfflifh^ ( E C U 2 ) 8 

2 A^'&Pf LT^J^-^lcfi . rn-fe;z.SlffllW-mtS (ECU 

1) 8liiJ<Xi^Xr-M.3 5^irLXm,^m^ (SR 

2) 7 2$:IE»ltT. -eilt^ J: 0 , -?-c;)^ ^■^-T'yUft-^ 
EN l$-^'UTi;:^^^-t'i>C:i:*«T'^l). Z<7)tzi^, r 

a-bxmm9^nm. (ecu i ) s i(±. ya-t^mmM^ 

( E C U 2 ) 8 2 ij-i^mLfz^lz. ^riyX^K 
I I S:^{c**feT. fcSV%{4IK^Wic-tyi^X-r^ I 

(SRI) 71. ai:*lig*?g (LEI) 61. -9--^^ 
(Ml ) 5 1. ^^h9V;^.5-yi^3y (UGl ) 

4 1 A^SJcl^ U7t ^-^ . ^ 7t ( jt*flt^S-fe V-f 3 1 IfWi 
\^fz^^. Tn-tX$iJMtS:« (ECU2) 8 2{i, ± 

[ 0 0 6 2 ] IjLh. :*:%BHc7)^^^S=5:IIS6^0-J^S^^ov^ 

m,^fd-zW'^m^m.<nmm\.zii\^x , ^^*^-c'S>tm', 
[ 0 0 6 3 ] fiflji-tf, ksmm^w^^za^^x . 
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72 
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